transduction G proteins.
confirm previous suggestions that multiple alleles deterpsychophysical bitter sensitivities to a family of commine PTC sensitivities within the population [10, 12] . pounds. These data provide a direct molecular link
The differences in the activity of the functionally exbetween heritable variability in bitter taste perception pressed receptors could be caused by differences in to functional variations of a single G protein coupled membrane targeting. However, AVI, AAI, and PAV conreceptor that responds to compounds such as PTC structs are seen in the membranes of comparable proand PROP that contain the N-CϭS moiety. The molecportions of HEK293 cells (see Figure S1 in the Suppleular mechanisms of perceived bitterness variability mental Data available with this article online transduction G proteins. 
PAV-Taster and AVI-Nontaster Forms
To determine whether these receptors are within the containing the N-CϭS moiety at any concentration within the functional range of the assay, up to 10 mM perceptual bitterness pathway, we looked for their transcripts in taste-receptor cells inside taste buds. We de-(not shown). At the higher concentration ranges, AVI subjects may depend upon an additional TAS2R gene tected TAS2R38 mRNA via RT-PCR in human tongue tissue containing circumvallate and fungiform papillae or genes to perceive them. We also tested the PAV in the population. We studied bitterness perception in groups as well as individual subjects who had been genotyped for hTAS2R38, and we compared these results with the data obtained from the functional expression of their receptors. We measured concentration-intensity functions and recognition thresholds in 32 subjects of known diplotype for TAS2R38: PAV/PAV, PAV/AVI, or AVI/ AVI. Three additional individuals, who were genotyped as PAV/PAV, AVI/AVI, and AAI/AAI, were studied more intensively with three psychophysical tests: psychometric detection thresholds, recognition thresholds, and suprathreshold concentration-intensity functions. All three psychophysical tests were necessary to fully characterize these subjects' bitter responses because each test involves different perceptual mechanisms. table) . The bitterness recognition thresholds for PTC and PROP were correthat the bitterness of the two showed a strong correlation [13] . Because PTC tasting is the oldest studied lated (r ϭ 0.59, p Ͻ 0.01) across all haplotypes, suggesting a common mechanism for tasting PROP and human chemosensory genetic trait, assuming one could replace PTC with PROP poses a significant change. Our PTC [18] at these lower concentrations. psychogenomic data for PROP indicate that it is not interchangeable with PTC, but at low concentrations Absolute Threshold Measures shows a strong similarity.
Suprathreshold Measures hTAS2R38 Haplotypes Account for the Majority

hTAS2R38 Haplotypes Predict Absolute Subject Sensitivity with High Correspondence to In Vitro Sensitivity Measures Recognition Threshold Measures hTAS2R38 Haplotypes Predict Recognition
This is an important measure because the psychometric curves for PTC and PROP are most closely analogous Threshold Sensitivity in Individuals and Groups We measured bitterness recognition thresholds in these to the in vitro dose-response curves and thresholds of their receptors. Unlike the suprathreshold ratings, these same three groups with a modified Harris-Kalmus method because absolute detection thresholds do not convey the psychometric thresholds in homozygous PAV and AVI subjects showed very clear and parallel differences in quality of taste perceived. Interestingly, unlike the suprathreshold scaling responses of the heterozygote PAV/AVI sensitivity to both PTC and PROP. The threshold values, defined as 75% performance (the inflection point) on group, which were intermediate to homozygous PAV and AVI groups, the heterozygote subjects' recognition the psychometric functions, for PAV/PAV and AVI/AVI differed over 400-fold for PTC but only 40-fold for PROP thresholds for PTC and PROP resembled those of the homozygous PAV/PAV subjects: They differed by only (Figure 4, vertical dashed lines) . Note that AVI subjects are not blind to PTC and PROP but, rather, show a a factor of ‫2ف‬ and ‫,4ف‬ respectively (Figure 4 (Figure 3, insets) . At higher PTC concentravegetables [13, 14] , such as broccoli and brussel tions, the AAI function was higher than the highest AVI sprouts, is associated with potent anti-cancer effects subject's response, and it was at the same level as the [21] . Thus, the observed polymorphisms in the TAS2R38 lowest PAV subject's response (Figure 3) . At the highest gene may be due to evolutionary pressures that foster concentration of PROP, the AAI rating was very similar variability at the receptor to enhance bitterness detecto the mean response of the AVI subjects (Figure 3) . tion and rejection of these compounds and, alternaThese observations support the idea that different haptively, to allow them to be ingested without inducing lotypes code for receptors that vary in their sensitivities to PTC and PROP semi-independently. 
